Abstract: This paper explores the debate around the pursuit of an integrated and participatory approach to environmental services within the Italian planning system, using the case of Bologna as a practical and innovative example. The Master Plan of Bologna, virtually unchanged since it was established in 1989, is not suited to dealing with the range of environmental issues evident today. The pursuit of an integration of environmental policies within the planning system has been increasing since the management of natural resources has come into question in the industrialised nations. Therefore, in 1994, the city Board decided to introduce voluntary procedures for EIA (ValSIA) and, in 1998, a proposal for building regulations with specific contents about sustainability, named BRICK. This article takes into account the efficacy of actions on the environment and shows how the results achieved to date in improving the sensitivity of construction enterprises and skills of experts are already extremely important.
Introduction
This work considers environmental services as a set of actions organised to manage/solve aspects and problems concerning the environment, experienced at an urban scale.
A number of writers comment on the fact that nowadays in most developed countries, environmental services are very much tied to the life of the city and are undergoing a very rapid evolution. Indeed, evidence shows a positive development/environment relationship, thanks to the emergence of new social values with respect to the environment in cultural and political spheres both at the supranational and local scale [1] .
Environmental services can be analysed according to a main framework of instruments for implementing sustainable development.
Environmental services: instruments and actors
Actually, the instruments and means available for environmental services are virtually infinite. Thus, the aim of this section is to note some of the key instruments/approaches used throughout Europe that should be addressed to provide a supportive policy framework.
These instruments refer to two main groups, which are:
• control/monitoring instruments This is just a reference list and can be implemented with other instruments or categories of actions (e.g.: cost-benefit analysis, environmental balance 'eco-budget', life cycle analysis, etc.).
Local Agenda 21
Local Agenda 21 is a very well known way of planning/managing environmental services. Indeed, Chapter 28 of Agenda 21, one of the five framework documents arising from the Rio Earth Summit, called for local governments to deliver sustainability at municipal and community level.
This document has emerged as the principal means of implementing global objectives in local actions through a process of widespread public consultation, to experiment with development policies which have the potential to integrate environmental, economic and social needs in the long term.
Local Agenda 21 has at least three main elements that are to be underlined.
1 Local Agenda 21 differs from the traditional ways of urban planning and regulation because it is conceived as a continuously self-improving process: actions of the Environmental Plan (the main result of the process) are monitored in order to adjust them or possibly correct the plan. This approach takes in the idea of planning as a continuous process, which has already entered the world of production with ISO 9000 and ISO 14000 standards.
2 Local Agenda 21 requires and organises the participation of the community in most phases of the planning process. This fact is very important for giving actions the maximum efficacy (see Section 5) and is an element of innovation for countries where citizens' participation does not have an important tradition (e.g. Southern Europe).
3 Local Agenda 21 is a process boosted at the international level and generally not regulated by national laws but organised on international parameters and references [2] .
This gives, for the first time, the possibility of setting international standards and terms of comparison among cities (see, for example, international campaigns organised by European Union like the Sustainable Towns and Cities Campaign or other international campaigns like the Cities for Climate Protection Campaign).
Sectoral planning
Sectoral planning concerns the planning of some specific environmental components covering the whole urban territory or on portions of it (e.g. energy, noise) or some specific activity (quarry excavation, commerce development, etc.). These plans are often tied and regulated by specific laws even if they sometimes refer to international standards (IPCC standards for energy, WHO standards for noise, etc.). They usually have a rather technical content and are directly connected to more general plans (mobility plan or city master plan).
Local laws, ordinances, rules
The use of local laws, ordinances and rules may prove to be particularly efficacious in specific aspects of the urban environment (e.g. the 'solar ordinance' in the city of Barcelona).
They usually have a very simple procedure for authorisation with formal approval by City Board or City Council. They can be connected to economic instruments (tax reduction for example) at a local level.
Environmental impact assessment procedures
Environmental impact assessment procedures are usually applied to works and projects with a relevant expected environmental impact. Local communities and local public administrations are then involved, even if the leading role in the process is usually kept by a regional or national authority.
Nevertheless, the procedure may work as a useful tool for the achievement of environmental goals of the community.
In some cases it has been applied extensively as an instrument of urban development control (see the case of ValSIA, described in Section 3).
Environmental audit procedures
Environmental audit procedures aim to improve cost-effective compliance with agreed environmental targets. These raise the level of voluntary commitment to modify those practices affecting the environment.
City Master Plan
Urban planning is a very extensive concept with a rather different meaning for different European countries, according to urban development tradition and national laws.
Nevertheless, the City Master Plan is by far the most comprehensive instrument for urban management in which the general political objectives of the community (concerning territory, the economy, mobility, etc.) and all the technical targets coming from sectoral planning come together in an organic system.
The choices of the plan are represented graphically on maps. Graphic representation is not suitable for some environmental components like energy and consequently for some environmental actions.
In the last 20 years urban planning has achieved an increasing sensitivity towards sustainability, especially as concerns economic aspects (see the planning tradition in the UK).
This was caused even by the slowing down of urban growth, which has highlighted the theme of rehabilitation of existing urban areas (the English experience of urban regeneration in the 1980s is particularly significant). Thus, environmental problems have acquired major importance in urban planning [3] .
A major challenge for urban planning is to connect the planning activity to the local Agenda 21 process which is, at present, a much more informal and agile process with fewer implications for the economic development of the community.
Some work has been done on planning laws (e.g. the Emilia Romagna urban planning law which introduces a planning process similar to the Agenda 21 process).
Another major difference between local Agenda 21 and the urban planning process is the degree of community participation and involvement in the process. Participation in urban planning is never so direct and complete as in the local Agenda 21 process which is far less tied to technical aspects. This list of instruments is an open list to be completed with many instruments developed at the local level. Nevertheless, there are some common elements in the activities of European communities which can be used as instruments for the management of environmental services. These instruments are used by the main actors or key players of local environmental actions and services which involve public administration, municipal enterprises, universities, private companies, local environmental agencies and the community in general. There is no intention of creating a hierarchy of importance between them; nevertheless, public administration is in charge of the management of the environment at a local level and bears the responsibility for political choices and strategies. Indeed, public administration is often directly responsible for local environmental policies and thus plays the key role in the management of environmental services. Environmental matters are more likely to pertain to the sphere of public interest (energy, water, air, noise, soil and subsoil, etc.). Public administration acts at two different levels [2] which have some degree of independence: the political level and the technical level.
The political level is organised currently by a Council, elected by citizens and responsible for strategic decisions and local laws and a Board responsible for city governance.
The technical level is responsible for the so-called "ordinary administration" which contains amongst others, the application of environmental laws and regulations from national and regional bodies.
This activity in itself may have a great impact on the efficacy of environmental actions and guarantees their continuity, often threatened by political changes.
Moreover, universities play an important role in giving a reference framework to public administration activities and are integrated in the projects. They often cover the role of experts in planning processes. Indeed, involving universities is high on the agenda of local government and is an increasingly mandatory component of programs achieving sustainability. Universities take the implementation of agenda ideas on research, teaching and further education into consideration and promote diffusion of knowledge and information, establishing networks and partnerships with other sectors of society.
Also, particular emphasis must be placed on community involvement. Indeed, the local community (citizens, citizens associations, NGOs, etc.) have always been the final destination of environmental actions (together with environment itself). The active role of community has received a significant impetus with the introduction of the local Agenda 21 process which foresees the involvement of the community [2] both directly and through the institution of a forum.
A positive example: Bologna
In Bologna, the pursuit of local sustainable development is founded on involvement encompassing all sectors and all aspects of the city.
This means looking at the whole range of activities carried out within the city and the interactions between them.
The cultural context defined by the ecosystems approach, creates most of the sustainable planning and building initiatives which the city of Bologna is undertaking at the present:
• sustainability in development building (BRICK, a proposal for building regulations); green planning and management; environmental impact assessment for projects and development plans (ValSIA assessment of environmental impact studies); environmental education; municipal energy plan (Urban CO 2 reduction project), agency for energy saving (Bologna Energia 2010), air quality (SARA plants, enforcement of the benzene decree); noise control (plan for noise abatement, airport noise monitoring); water, soil and sub-soil saving; environmental reporting (State of the Environment Report, now being revised).
Bologna -the chief city of Emilia-Romagna, a region north of central Italy -has seen a demographical reduction in the historical centre in recent years, due to the large number of people who prefer living in the area surrounding the city, a geographical space of approximately 60 municipalities.
For this reason, Bologna which has almost 400,000 inhabitants, accounts for over 70,000 commuters. These unbalanced population movements led to the operation of one unique spatial scale, embracing this whole area for the management of the planning system.
In the near future some important infrastructural works will modify the mobility system markedly. Moreover, urban development will partially change the city's aspect. Some strategic areas, near the city centre, will be radically transformed as a consequence of the transfer of activities connected to the railway system. Thus, the Environmental Unit of the City is now willing to explore new and innovative planning methods and tools in making Bologna a practical example of sustainable development planning and mobility. This work was increasingly facilitated through a Civic Forum, which also seeks to involve local communities in policy formulation and implementation.
In April 1999 the city of Bologna proposed the draft of a detailed action plan setting out specific initiatives which the municipality should undertake.
The most important environmental sector/specific project carried out by the local authority is the Urban CO 2 reduction Project, also proposed in April 1999.
As shown in Section 4.3, it is the updating of the first version of the project prepared in 1995 and at the same time is the last specific initiative in the setting of the detailed long-term action plan.
Measures concerning energy saving significantly affect town and country planning, land use, waste prevention, mobility and management of a general nature.
Thus, it is certain that this project has a considerable role (around 70-80 %) in the implementation of the long-term action plan.
At present, the Environmental Unit of the Municipality of Bologna is defining the up-date of the State of Environment Report. This report is seen to be an innovative way of incorporating environmental issues into the Structure Plan of Bologna. It integrates the diagnostic framework for strategic planning and is considered to be compatible with planning policy guidance.
Moreover, the State of the Environment Report is strictly linked to sectoral planning, such as the City Health Plan. This is currently being carried out in Bologna, with intersectoral collaborative work between the Environmental Unit and the Health & Quality of Life Department. This makes the development of joint work easier. For example, the State of the Environment Report has been produced using a group of 'indicators' which have been identified under different headings or themes. Also the City Health Profile is based on indicators which are measures of health and factors influencing health. Thus, the methodologies used are very similar.
The aim is to give environmental sustainability a high profile in the Structure Plan of Bologna and the improvement in health is a consequent outcome.
The experience of ValSIA and the Bologna Energy Plan

What is ValSIA?
Bologna's both innovative and radical territorial policy started in 1994 when the city Board decided to introduce voluntary procedures for EIA and applied them in the planning process, including strategic planning, development planning, the construction of roads and buildings and projects at urban level.
Some of the city Board's reasons included the following: • take into consideration the elements of planning for sustainability developmentenvironmental measures -in the municipal planning process
• fulfil the increasing need for the environmental impact assessment of plans, public and private civil engineering works, taken into consideration by the planning system. The Master Plan of Bologna, virtually unchanged since it was established in 1989, is not suited to dealing with the range of environmental issues evident today.
The pursuit of integration of environmental policies within the planning system has been increasing since the management of natural resources has come into question in the industrialised nations.
Today this debate also highlights the fact that all the choices made within the planning system have significant effects on the quality of environmental resources.
Therefore, since 1994, the ValSIA procedure has improved the quality of the unitary development plans which are prepared by local authorities to identify locations for and characteristics of development.
ValSIA is an acronym which stands for 'Environmental Impact Studies Assessment of public and private works and plans in the Municipality of Bologna'.
It is a voluntary procedure to apply EIA (Environmental Impact Assessment) and it is determined locally. ValSIA is required not only for large public and private development projects (according to national law), but also for public and private strategic and development planning. The procedure is new and innovative in Italy; thus it is governed at the discretion of the administration rather than by law. ValSIA was established by the City Board of Bologna but Builders' Associations played a dominant role as they provided a major opportunity for formal endorsement.
This fact revealed an overwhelming consensus over the new procedure, not required by official laws: there was much enthusiasm about the delicate task of drawing together different departments into a working partnership in order to produce a consensus.
The environmental impact studies are articulated in nine problematic themes: • air
• water
• soil and sub-soil
• nature and ecosystems
Since 1994, all the urban planning projects are subject to ValSIA procedure: 1,131,000 square metres of built surface, 464,000 square metres of parking and 1,165,000 square metres of grassed area.
ValSIA and sustainable urban planning
In view of this integrated, trans-sectoral approach which is a key component of Local Agenda 21, ValSIA plays a dominant role in 'feedback'. It becomes a strategic instrument for sustainable evaluation by seeking to ascertain whether structure plans are coherent and strictly linked with sustainable objectives, strategies and action plans.
The Environmental Unit also proposes a methodological approach, parameters, objectives to internalise the principles of sustainable development into a statutory development plan, providing 'good regulations' for sustainable urban planning and introducing evaluation of settlements in view of environmental and energy performance associated with the objectives, targets and strategies of Local Agenda 21.
These concepts were debated at the Mayors' Convention of Bologna and its surroundings in 1994. All the municipalities committed themselves to the compilation of a report: 'The State of sustainability in the planning process of Bologna and its' surroundings'. This is a framework document of the criticisms and the dynamics of the territory at metropolitan level. This framework document seeks to measure and evaluate activities and development to be carried out consistent with the principles of sustainable development.
It is not a new plan, but a concerted political act, jointly carried out to define the development objectives and their future effects and implications, the minimum tested requisites for the protection of the environment and the methods and contents of the future in a planning context.
The Energy Plan of Bologna (1999)
Bologna has a significant history in energy policies. In 1981 a first study of the city energy system was done (BEST -Bologna Energy Study).
In 1991 the city entered the ICLEI Urban CO 2 Reduction Project. In 1995 a first set of energy initiatives was approved by the City Council.
In 1999 the update of the Urban CO 2 reduction project was designed. The city is actively engaged in developing a decentralised energy management strategy whereby clear aims and actions are defined and influence is exercised upon the various public or private operators involved. It is important that the efforts of the various actors involved are organised, coordinated and monitored in an attempt to attain higher levels of energy conservation.
This has been achieved in Bologna through the development of an overall strategy for reducing energy demand and the adoption of energy management conservation standards. The overall energy management strategy is being developed within the framework of the long-term action plan. The Urban CO 2 reduction project is the energy action plan. The plan was prepared by establishing base year information and preparing alternative scenarios.
It arises from research conducted in three parts:
1 Analysis of energy consumption and greenhouse gas emissions for the period from 1985 to 1997. Balances of energy consumption have been considered for each year, not only for the extreme years (1985 -1997) . This is crucial to evaluate more clearly energy consumption trends.
2 Relative incidence of various factors on greenhouse gas emissions. The identified factors are:
• energy production • urban development • electricity consumption
• mobility • waste management • green management.
3 Definition of alternative scenarios at 2005.
These scenarios consider the evolution of the energy system, of the waste and green management (see Figure 3) . The project identifies several strategies for the reduction of CO 2 emissions. The articulation of these strategies lies in the synergies obtained by achieving energy efficiency in the supply of resources (natural gas, electricity as well as heat, water, land) and the analysis and management of demand from various sectors (private sector, industry, services sector, agriculture). Some of these projects were carried out with great success such as those concerning energy production. Today Bologna produces, through a municipal company named Seabo, more than 5% of the electrical energy that it uses (a high value by Italian standards) and this energy comes completely from renewable sources (hydraulic, wind, waste combustion) or from cogeneration.
This percentage is to be further increased in the next years.
The results of the energy plan gave further impulse to energy strategies in the urban development sector.
5 Brick: a sustainable approach to building regulations
Contents of Brick
The experience of ValSIA led to a proposal for building regulations with specific contents about sustainability, named BRICK ('Brick' is an acronym which stands for 'Building Innovation Regulation Captured on the Keyboard'. The work has been carried out by the Environmental Bureau of the city with the external collaboration of Softech: R. Pagani, G. Gallo, A. Marucco) which is a preliminary review of the sustainable planning solutions for possible introduction into the municipal building code. From the examination of the building regulation in force and from the documentation relating to the development plans and building renovation, the opportunity has arisen to structure the review into three fundamental areas:
• Health
• Comfort
• Environmental impact
For each area the measures and solutions are articulated and they could establish the sustainable building regulations for the City of Bologna.
The final hypothesis of the 'sustainable scheme' is, therefore, to operate concurrently and precisely with the present Building Regulation, without modifying its basic articulation.
The individual measures expressed for each area comply with the formulation of the new requirement or with the introduction of modifications within the system of requirements forming the present Building Regulation of Bologna.
In future the development strategy of the City of Bologna will rely heavily on three issues: endorsement of the Master Plan, determination of contingency plans for regeneration within existing urban areas, transformation of railway areas and marginalised areas.
The aim of the work to be undertaken is to build partnerships and draw on local information and consultation exercises to arrive at urban quality and environmental and transport sustainable policies.
Experimentation of Brick on building design
A pilot phase of the application of Brick requirements has started on urban rehabilitation interventions (interventi di recupero e riqualificazione urbana): 44 plans for the renovation of city areas are to be developed as a result of agreements among private proposers and public administration. This application has two main objectives:
• Experiment extensively with design elements in order to raise environmental quality and energy efficiency for future integration in the city building code • Recommend the use of Brick to all building interventions in the city, by integrating the city master plan.
Brick was presented in a technical workshop held in April 1998 and involving designers, project proposals and technicians from public bodies. The evaluation activity of the project began in October 1998 with the direct involvement of designers through workshops and the creation of a 'Brick office' within the Environmental Bureau with the aim of managing the experiment in its different phases.
Up to now, 23 plans have been presented and the application of Brick requirements on building projects has been verified.
The significance of Brick experimentation is tied to the consistency of interventions: examined projects cover a territorial surface of 585,388 square metres with a net built surface of 185,563 square metres (about 70% residences and 30% services).
As concerns the dimensions of the interventions about 38% of the plans have a net built surface bigger than 5,000 square metres. The application of Brick requirements was limited in order to avoid excessive increases in building prices which would put new buildings out of the current market. A maximum extra-cost of 10% on the overall cost was then fixed for experimental requirements. Proposers thus had the possibility of choosing the requirements to be applied in their projects in agreement with the technicians of the Environmental Bureau and on the basis of a preliminary environmental compatibility study to be produced with the project proposal.
Facultative requirements (three of them had to be chosen) were:
1 Storage of rainwater for watering private gardens During the consultation phase with project proposers a good distribution in the choice of facultative requirements was achieved, as can be seen in Figure 6 .
Designers have been consulted in some specific areas:
• Choice of requirements
• Presentation, discussion and evaluation of the development plan
• Presentation of urbanisation projects
• Presentation of building projects.
Figure 6 Distribution of facultative requirements chosen
Rain water used in WC 3%
Rain water collection 22%
Green roofs 17%
Greenhouses 5% Natural light 8% Ventilation 8%
Fossil fuels reduction 20%
Reduction of electromagnetic fields 17%
Experimentation formally ended with a final workshop held in December 1999 and again involving designers, proposers and public bodies' technicians. Some of the main and concrete results of Brick application are listed below.
New architectural elements:
• Greenhouses and sun spaces
• Solar shading devices for summer periods
• Green roofs.
New technologies:
• Systemic introduction of centralised heating
• Systems with condensation vessels or connection to the urban district heating system
• heat pumps
• mechanical ventilation systems integrated to natural ventilation
• backwater and storage tanks.
New work instruments in the education of planners and experts of the municipality:
• shadow control
• control instruments for passive solar systems performance in summer and winter
• control instruments for quality of natural illumination in planning phase.
New ideas for the update of the regulation in force:
• greenhouses not to be counted as usable space for planning system aims (they are counted as usable space at the moment) • criteria for rainwater reuse as waste water (at the present, Local Health Units prohibit reuse of rainwater)
• building materials certification.
New themes for the site analysis compared to 'traditional' themes of environmental impact studies (including ValSIA):
• electromagnetic fields
• climate and microclimate
• gas Radon emissions from the ground.
Further developments and conclusions
The work carried out during this period can provide us with a strong framework within which to address the next important steps of the city. It is too early to suppose that the present planning system can adequately address the policy integration and participation themes of sustainable development. But the aim is to extend these experiences to urban planning and to the new Building Regulations.
The new building code will give scope to sustainability requirements, especially as concerns energy and water savings and noise protection. The building code will contain:
• Quality requirements on environmental aspects, these requirements will not be compulsory but their application will be encouraged through incentives (e.g. reduction of urbanisation costs) • Basic elements for the evaluation of the sustainability of projects according to the work the municipality is carrying on with the Emilia Romagna Region within the UNI commission on sustainable constructions.
For those reasons, the result achieved to date is already extremely important. Bologna succeeded in improving the sensitivity of construction enterprises and skills of experts who work on the territory to improve widespread building quality.
